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Background and rationale 
Foodborne illness 
 2.2 million people worldwide die each year (WHO, 2000) 
caused by microbiological agents and chemical 
contaminants 
  3 major causes of diarrheal diseases in Thailand 
      - Poor personal hygiene (Setiabundhi et al., 1997) 
        - Contaminated food and drinking water (Al-Mutairi, 
2011) 
 - Poor consumption behaviors (Bhandare, 2007) 
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2  Pig production chain in Thailand 
3 
Knowledge, Attitudes, Practices (KAP) 
assessment 
 A representative study of a specific population to collect information 
on what is known, believed and acted on in relation to a particular 
topic (WHO, 2008) by using questionnaires 
 
4 Objectives 
 
   To assess the level of KAP of food handlers in slaughterhouses  
      and markets 
 
   To assess  the level of microbiological findings that indicated the          
       hygiene in slaughterhouses and markets  
 
  
  Materials and Methods 
         
  Cross-sectional study   
      (December 2014 – May 2015) 
 Quantitative Data : 
      KAP, Microbiological finding 
 Qualitative Data : 
      Focus Group Discussion (FGD), 
      In Depth Interview (IDI) 
 Data Analysis : 
      Descriptive study by using R program 
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Sampling plan 
   Slaughterhouses 
 Select all registered slaughterhouses of DLD lists in    
   Chiang Mai and Lamphun provinces 
6 
7 
1 Chiang Mai city  
Municipality 
18 markets 
Other  
24 districts 
  Selection criteria:  
  - Select 1 market/ district 
  - Accessible distance    
    and geography 
13 markets 
Sampling plan: 
Markets  
Figure 1. Sampling plan of markets in Chiang Mai province 
Select all registered markets 13 districts 
31 markets 
Data collection 
 KAP 
8 
Key informant 
- Personal hygiene 
- Cross contamination 
- Food borne illness 
- Time & temperature 
control 
Data collection 
  Microbiological examination 
 
 
 
 
 
 
 
 
 
 
• Total viable count  (ISO: 4833, 2003E) 
• Enterobacteriaceae count (ISO: 21528-2, 2002) 
 
 
 
 
9 
At Slaughterhouse: 
• Carcass swab (n=40) 
• Knife swab (n=8) 
• Cutting board swab (n=4) 
• Hand washing (n=16) 
At market: 
• Pork sample (n=16) 
• Knife swab (n=16) 
• Cutting board swab (n=16) 
• Hand washing (n=16) 
KAP questionnaires 
  Collected 32 questionnaires from        
      16 slaughterhouses (2/SH) 
 
  Collected 51 questionnaires from        
      29 markets (2/MK) 
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 SLAUGHTERHOUSE (16) 
MARKET (29) 
Key of demographic characteristic in 
slaughterhouse workers and sellers: Gender 
11 
Female 
16% 
Male 
84% 
SH workers 
Female 
75% 
Male 
25% 
Pork sellers 
Figure 1. Demographic characteristics of respondents (gender) 
Key of demographic characteristic in 
slaughterhouse workers and sellers:  
Educational level 
12 
Primary 
school or 
less 
44% 
Junior 
2nd 
school 
31% 
High 
school 
22% 
Not 
specified 
3% 
SH workers 
Primary 
school or 
less 
41% 
Junior 
2nd 
school 
27% 
High 
school 
20% 
Bachelor'
s degree 
12% 
Pork sellers 
Figure 2. Demographic characteristics of respondents (educational level) 
Key of demographic characteristic in 
slaughterhouse workers and sellers: 
Experiences 
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1-5 years 
18% 
>5 years 
82% 
Pork sellers 
<1 
year 
9% 
1-5 years 
28% 
>5 years 
63% 
SH workers 
Figure 3. Demographic characteristics of respondents (experiences) 
Key of demographic characteristic in 
slaughterhouse workers and sellers: Races 
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Thai 
88% 
ethnic hill 
tribe 
9% 
Myanmar 
3% SH workers 
Thai 
100% 
Pork sellers 
Figure 4. Demographic characteristics of respondents (races) 
Knowledge of respondents 
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  Knowledge of respondent is vary between slaughterhouse workers and sellers 
  Range of respondent’ knowledge is wider for sellers 
Figure 5. Comparison of boxplot distributions for respondents correct answer (%) 
 (SH) 
(SH) 
 (MK) 
Attitude of sellers 
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Figure 6. The response of pork sellers (percentage) to attitude statements related to    
                  food safety 
Practice of sellers 
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Figure 7. The response of pork sellers (percentage) to attitude statements related to  
                 food safety 
Microbiological examination in slaughterhouses  
Samples Unit n Mean±SD 
Slaughterhouse 
Total viable count 
Carcass log cfu/cm2 40 3.09±1.34 
Knife  log cfu/cm2 8 2.69±0.90 
Cutting board  log cfu/cm2 4 3.13±1.59 
Hand washing log cfu/100 ml 16 6.79±0.70 
   Slaughterhouse 
Enterobacteriaceae  
count 
  
Carcass log cfu/cm2 40 0.03±1.08 
Knife  logcfu/cm2 8 -
0.06±0.02 
Cutting board  log cfu/cm2 4 0.61±1.02 
Hand washing log cfu/100 ml 16 2.90±0.80 
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Table 2.Total viable counts and Enterobacteriaceae counts in different types of    
             samples at slaughterhouses 
Criteria: 
Lab carcass (TVC) 
≤5 log         Accept 
>5 log         Poor    
Lab pork (TVC): 
≤5x105 cfu/g       Accept 
>5x105 cfu/g       Poor    
 Lab knife, cutting board 
 (TVC) 
≤10/cm2      Accept 
>10/cm2      Poor  
Lab carcass (EC) 
<3log        Accept 
>3log        Poor 
Lab pork (EC) 
0-1/cm2    Accept 
>1/cm2      Poor            
   
 
 
Microbiological examination in markets  
Samples Unit n Mean±SD 
   Market 
Total viable count 
Pork log cfu/g 16 5.50±0.39 
Knife log cfu/cm2 16 3.88±0.98 
Cutting board  log cfu/cm2 16 5.26±0.77 
Hand washing log cfu/100 ml 16 8.02±0.95 
Market 
Enterobacteriaceae 
count 
  
Pork log cfu/g 16 2.55±1.43 
Knife  log cfu/cm2 16 1.71±1.33 
Cutting board log cfu/cm2 16 2.31±1.15 
Hand washing log cfu/100 ml 16 4.82±1.72 
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Table 3.Total viable counts and Enterobacteriaceae counts in different types of    
             samples at markets 
 
Criteria: 
Lab carcass (TVC) 
≤5 log         Accept 
>5 log         Poor    
Lab pork (TVC): 
≤5x105 cfu/g       Accept 
>5x105 cfu/g       Poor    
 Lab knife, cutting board 
 (TVC) 
≤10/cm2      Accept 
>10/cm2      Poor  
Lab carcass (EC) 
<3log        Accept 
>3log        Poor 
Lab pork (EC) 
0-1/cm2    Accept 
>1/cm2      Poor            
   
 
 
FGD : slaughterhouse workers 
 
 Hygienic practice in slaughterhouse 
 “Use of apron, boots, masks can reduce contamination into pork.” 
  2 important ideas “Washing hand is important” . But some 
participants “They don’t know about importance of hand washing”  
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Responsible related to 
food safety 
- Cleaning equipments regularly 
- Manage garbage by closing the lid to  
  prevent ants, rats, cockroach 
-“Do not strict to wear uniform and/or   
  protective equipment” 
 
 
 
SH management : Check 
cleaning in SH, count pigs  
and check health roughly 
SH hygiene:  
Personal safety 
MK hygiene: 
Check quality of pork 
 
 
 
- Follow the regulation 
- “Clean food good taste” 
- Outbreak investigation  
SH 
managers 
Local 
PH staff 
Vet staffs 
MK 
managers 
Provincial
PH staff 
-Beta agonist 
  test 
IDI 
Discussion 
 Slaughterhouse workers and pork sellers got the lowest 
scores about food borne illness. 
 Need to enhance food borne knowledge and training 
programs  
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Attitude versus practice of sellers   
Attitude 
versus 
practice 
Topics Strongly 
agree 
Agree Neutral Disagree Strongly 
disagree 
Attitude Using mask is important 
in reducing risk of food 
contamination. 
11  
(21.6%) 
30 
(58.8%) 
1 
(2.0%) 
8 
(15.7%) 
1 
(2.0%) 
 
Topics Always Often Sometimes Rarely Never 
Practice  You use mask at work 
daily. 
2 
(3.9%) 
2 
(3.9%) 
13 
(25.5%) 
12 
(23.5%) 
22 
(43.1%) 
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Table 3. Attitude versus practice of sellers 
Microbiological examination in slaughterhouses  
Samples Unit n Mean±SD Criteria 
Slaughterhouse 
Total viable count 
Carcass log cfu/cm2 40 3.09±1.34 Accept 
Knife  log cfu/cm2 8 2.69±0.90 Accept 
Cutting board  log cfu/cm2 4 3.13±1.59 Accept 
Hand washing log cfu/100 ml 16 6.79±0.70 - 
   Slaughterhouse 
Enterobacteriaceae  
count 
  
Carcass log cfu/cm2 40 0.03±1.08 Accept 
Knife  logcfu/cm2 8 -
0.06±0.02 
Accept 
Cutting board  log cfu/cm2 4 0.61±1.02 Accept 
Hand washing log cfu/100 ml 16 2.90±0.80 - 
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Table 2.Total viable counts and Enterobacteriaceae counts in different types of    
             samples at slaughterhouses 
Microbiological examination in markets  
Samples Unit n Mean±SD Criteria 
   Market 
Total viable count 
Pork log cfu/g 16 5.50±0.39 Poor 
Knife log cfu/cm2 16 3.88±0.98 Accept 
Cutting board  log cfu/cm2 16 5.26±0.77 Poor 
Market 
Enterobacteriaceae 
count 
  
Pork log cfu/g 16 2.55±1.43 Accept 
Knife  log cfu/cm2 16 1.71±1.33 Accept 
Cutting board log cfu/cm2 16 2.31±1.15 Accept 
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Table 3.Total viable counts and Enterobacteriaceae counts in different types of    
             samples at markets 
 
Microbiological examination 
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Samples 
 
Mean of  
Total viable count 
Mean of 
Enterobacteriaceae  
count 
Carcass 
(log10 cfu/cm2) 
3.09 ± 1.34 0.03 ± 1.08 
Pork 
(log10 cfu/g) 
5.50 ± 0.39 2.55 ± 1.43 
Poor standard 
Criteria: 
Lab carcass (TVC) 
≤5 log         Accept 
>5 log         Poor    
Lab pork (TVC): 
≤5x105 cfu/g       Accept 
>5x105 cfu/g       Poor    
 Lab knife, cutting board 
 (TVC) 
≤10/cm2      Accept 
>10/cm2      Poor  
Lab carcass (EC) 
<3log        Accept 
>3log        Poor 
Lab pork (EC) 
0-1/cm2    Accept 
>1/cm2      Poor            
   
 
 
 
 
Conclusion 
 Slaughterhouse workers and sellers got the lowest scores about 
food borne illness. 
  Some attitudes are not in accordance with their practices. 
  Apart from training programs, there is a need to better 
understanding about  cross contamination problem in pork 
production chain and  government should realize the real problem 
and cooperate with stakeholders to find the techniques or solve 
problems together. 
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